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Course Description and Objectives
Many phenomena arising in engineering and the physical and biological sciences can be described
using mathematical models but it is frequently the case that the resulting equations cannot be
solved analytically. In which case, a common approach is to use a numerical method to find
an approximate solution. In this course we will encounter numerical methods for a wide range
of problems. For each method, we will typically ask two questions: under what circumstances
is the numerical solution a good approximation to the true solution? and how much better
does the approximation become if we are able to devote more computational resources to its
calculation?
The computing project provides an opportunity to practice these techniques. The project is
structured. For the first phases, all students implement some common numerical algorithms;
for the final phase, students will compute solutions to a ‘real world’ problem. A list of possible
problems will be provided, but instead, students may, in consultation with the lecturer, provide
their own problem.
The computing projects require basic programming skills. Students should have experience
with, or the motivation to learn for themselves, a language like MATLAB, Python, FORTRAN
or C/C++.
Recommended Texts
Relevant books are: (i) E. Sli and D. Mayers, An introductions to Numerical Analysis (2003),
(ii) A. Iserles, A First Course in the Numerical Analysis of Differential Equations (1996), (iii)
R. Burden and J. Faires, Numerical Analysis (any edition), (iv) F. Scheid, Numerical Analysis
(Schaum’s Outlines).
Detailed Syllabus
The estimation of solutions of ordinary differential equations; ideas of truncation error and
stability, explicit and implicit methods, single and multi-step methods. Some techniques for the
solution of partial differential equations; finite difference methods. Root finding. Interpolation
and quadrature.
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